Sitagliptin and shock wave-supported peripheral blood derived endothelial progenitor cell therapy effectively preserves residual renal function in chronic kidney disease in rat-role of dipeptidyl peptidase 4 inhibition.
This study tested whether sitagliptin and shock wave (SW)-assisted circulatory-derived autologous endothelial progenitor cell (EPC) therapy would effectively preserve residual renal function in chronic kidney disease (CKD) induced by 5/6 left-nephrectomy/remove right kidney plus daily feeding high-protein diet (HPD) in rat. Adult-male SD rats (n = 40) were categorized into group 1 (sham-operated control with HPD), group 2 (HPD-CKD), group 3 [HPD-CKD + EPC (1.2 × 106 cell)/intra-vessel administration by day 14 after CKD-induction], group 4 [HPD-CKD + SW (0.12 mJ/mm2/180 shorts) at days 14/21/28 after CKD-induction by ultrasound-guided application] and group 5 [HPD-CKD + SW + EPC + sitagliptin (Sita; 600 mg/kg/day since day 14 after CKD induction)]. All animals were euthanized by day 60. By day 60, renal blood flow (RBF) was highest in group 1 and progressively increased from groups 2 to 5, whereas the levels of creatinine/BUN/proteinuria exhibited an opposite pattern of RBF among the five groups (all p < 0.001). The circulating levels of GLP-1/SDF-1α and protein levels of angiogenesis (VEGF/SDF-1α/CXCR4) and GLP-1R in kidney were progressively increased from groups 1 to 5, whereas circulating DPP4 activity exhibited an opposite pattern of SDF-1α among the groups (all p < 0.0001). The protein expressions of oxidative-stress (NOX-1/NOX-2/oxidized protein), apoptosis (Bax/caspase-3/PARP), fibrosis (Smad3/TGF-ß) and inflammation (TNF-α/NF-κB/MMP-2) and kidney injury score displayed an opposite pattern, whereas the protein expressions of TMP2, endothelial-cell markers (CD31/eNOS) and podocyte integrity biomarkers (podocin/ZO-1/synaptopodin) exhibited an identical pattern of RBF among the groups (all p < 0.001). In conclusion Sita associated SW-assisted EPC effectively protected residual renal function in CKD.